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Introduction
The GULF Association for Metrolo@({L#z727) was grantegrovisional
acceptance as an RMO at tB¢" meeting of the JCRB in SeptemBérn s
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TC/Details

A TC covers Electricity, Magnetism, Time and Frequency
A TC meets in April and November each year
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Kingdom of Bahrain,
Stateof Kuwait,
Sultanateof Oman,
Stateof Qatar,
Kingdomof Saudi Arabia,
United Arab Emirates,
Republicof Yemen.

AssocilatdMembers %
Bosnia& Herzegovinas
IEgypt «ﬁ?f GG\}'.-H
HongKong D w——

SouthKorea
Turkey
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e o Time and Fregquency Capabilities
Time and FrequencysCapabiiities

A Saudi Arabia andnited Arab Emiratesurrently
havetime and frequency capability.

L

A SASENMCC, Saudi Arabia has recently upgrac
capability through alevelopment and training
project with UME, Turkey

A MAKKAHime Centre King Abdulah Centre for
Crescent Observations argtronomy, Saudi
Arabia also participatan calculationof UTC.

A EMI, UAE was established2d13and plans to
continue to develop capability over the next fe
years.
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Current Intercomparisons
A CCTF- KO01.UTC Calculation of the reference time scale
UTC
A SASO-NMCC and MAKKAH Time Centre, Saudi Arabia;
EMI, UAE

A GULFMET.TF- S1 Time difference between two pulses
A Turkey, Saudi Arabia

Future Intercomparisons
A Probable areas for next intercomparisons
A Rubidium frequency standard calibration
A Phase noise measurement

Thanks toour Associate Members-and/B/IPM
for supporting GULEMET: intercomparisons
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A Frequency Generation and Measurement >§
DC¢ 50 GHz ——

S pl=ollg LB Hikbgll jS1oll
National Measurment & Calibration Center

Frequency Measurement Uncertainty 8=
DCc2GHz {xp m x f(Hz)) ) :
2 Gz 50GHzZ LH) - B
A Time Measurement PR
Local Clock £20ns (L dayaverage)
Remote Clock £50ns (L dayaverage)
A Time IntervaMeasurement
n ¢0¥ 1010s
Timelnterval Measurement Uncertainty (R¥
ne0cl> &2x104E  ni®pspb
n ¢1nsc¢1010s (5x10-14E  n5Hpspb
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A AmplitudeMeasuremenfRange >3
-100dBmto +20dBm My I
Amplitude Measurement Uncertainty (R¥ e o ol G

2dB €100dBmto -10dBm 30Hz¢ 26.5GHz)
0.2dB €10dBmto +20dBm, 50 MHz t050 GHz) .
A ModulationParameteiMeasurement
AM (%0 to %100),
FM @ kHz to400kHz),
PM (Q.1rad tol10rad)
A PhaseNoise Measurement
CarrierFrequency Range 100kHz- 26.5GHz
OffsetRange 1 Hz- 100MHz
NoiseFloor : <165dBdHz

w RiseTime Calibration of High Frequency Oscillosc
Usingfs LaserandPhotodiode
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Using the SASO time and frequency calibration and measurement ‘?5
system, it is possible to calibrate the following equipment: NMCC

Spl=ollg uuliall ilagll jS)oll

Cs atomic clocks, National Meastrment & Caliration Center
Rbatomic frequency standards,

Quartz frequency standards,

Signal generators,

Spectrum analyzers,

Counters,

Tachometers,

Chronometers and Timers

€ & & E E E E €
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A Local frequencgtandard G .
1 MHz,5 MHz andl0 MHz mmmm!w

Uncertainty2.1x 1011

A General frequencgource
1 MHz to350MHz
Uncertainty3.0x 1011

A Frequency meter
1 MHz,5 MHz and10 MHz
Uncertaintyl.4x 1012

A Timelntervalg Time difference meter
20 minutes t0o100hours
Uncertainty0.48s

A Timescale difference Local clock vs. UTC
+ 5 minutes
Uncertainty0.8s







